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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
hyaluronic acid gel which can be used as a 
biocompatible material with a long residence 
time in the living body, without using any 
chemical crbsslinker or chemical modifier and 
without forming a composite with a cationic 
polymer for the best use of the feature, i.e., the 
excellent biocompatibility inherent in 
hyaluronic acid. 

SOLUTION: The process for producing a 
hyaluronic acid gel hardly soluble in a neutral 
aqueous solution comprises freezing an acidic 
hyaluronic acid solution made by using a 
mixture of a polar organic solvent and water as 
the solvent and having a pH of 3.5 or lower, and then thawing the solution. The 
hyaluronic acid gel is formed from an acidic hyaluronic acid solution of which the 
concentration of hyaluronic acid is at least 5 wt.%, in which the solvent used comprises 
a mixture of a polar organic solvent and water, and which contains an acid component in 
an amount at least equimolar to that of the carboxy groups of hyaluronic acid. 
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^t5:!!f®t-ri.tt'1fcl<JSJRfc!il§ttTfcSbTyl^n:x 

[11*313] y^TfuoymtriiT/i-uymmsMm. 

%\i)±x\ mut Lxmf^mm^t7iit(om.-^mM^ 

fflv-iT, br;l'n>'B!0;!{7;W;K=¥>';l^i:^^;l' 
,JiUi<50^^5:-^tfbt;PnyS!g!ttj§?ffiSr4'^P«iai«f 
(i-r i 0*c~3 OXXimit.h c: i; J: 0 J^fi^-TS t 

•imit't^'i'^Tiimmizmmmi'hi'^Tiuaymy 

[00 0 1] 
[0002] 

mm^<r)-js»^f£^mTh s . b t/po ymim^m<r> 

[0003] ^i^<^bT;Uny®?(i. ^^MtcoV^T 

•tztffim(i>tix^^h, ^^iz. ±mzmm-thi^^ff) 

br;unyi!S*<7)^*^14C**-rsME)r. MUS. 

b T;wa ym(n\^^>mm t iSlg^ixT V > s . 
[0004] C:ix<^tfOft«6<J^t<7)i: Ltfi, vb'::^;P 

•nmLWMkwimiz.m^\.x. mhiitzwsfmi.m. 

4.582.865#BJifflS. #^¥6-37575^i^$8, #iH¥7-97 
401-f^l8. 1fgBra60-130601#4^f8#SS) . 
[ 0 0 0 5 ] ft^-^^?^Rg-r-&'fli^e<>Mli$:<j6 

m-th^tts:<. \.T)vuymiMz-:^m\^'rhii^h 

tf, br;^a^iti:TS/a&'S.V^{±-f 5y»5:*-r 
LTiS-&$-*-CbT/l'a>'B5iiS^i-i^1t-^2rPS-r 



SS) . 

[0006] bT^Pn ^l&lc^^lltt. mi.\ts> H 
2. 0-2. 7iOlKfflfclSSt--&fc>'-<^>f-^';l'i:D?{f 

*n^>ix-cv^s*». pH2. 05feiit:-{i. ^'■^•T -f 
?g4'tcf5A-rs tj&'^ijHzmm-thcox. ^^bjx-v^-? 

br/Uo>'ity;i:'i:{iM^r-S> . 
[0007] iJt. \:.T)Uaym7mm^. pH2. 0 
~3. 8, 2 0~8 0M:%7j<?t'l4^«|jgSi«Ttc*J 
<z.b inmt-th b r;wo >i?i>-';PiOMat:fri* t 

t^. :icr)m^-jjmx''i%t>ixfz\zTJi'V3ym-yMi. 3- 
•ti>:it*immiiz$im^tix\^h, 

[0 008] 

< . ±i^m-^mAb Lxmm-^m^j:. ±i^fHmmmm 

35<:Rv^bT;wo>'Ky;W45fer*gg56§ixTv^^vv 
-p. b r;Wo i^BJS:!|#^Op HfcSS L;t b r^Un yB? 

m&mm^m.^L. ix^'^x-mm^i^b^zx-ox. br 

o^Sl^bT/l^nyiJiSlSsaSS^kUi-C-. JS^gfcLT 

®1±*fil^§aEi:7J<i:^o?l-^?§^S^fflv^;^«:b r;Pnyg?it 
'l4?§?K*><c.±iEbT;Ua>'Ky;l'**m§ixSC: i: S:^ 

[0009] 

[is®$rM;^^-s/^i^to*s] BP-^, ^^ma. ( 1 ) 
mubLxmtmmmub7iib(r)m^mi^t:m^^x. 

pH3. 5mT{=:^$ix/>:bT;Woy^H4?i?S 

4"S7kjs?stc:ii^ttT-s> b TJi-^ymyji-iomm-^ 

(2) br7l'nyK£bT;UD>'^JS5M%]a 
X. bT;Woy^i7);i&;P;K=afv-;l^t^^;H^Lh 

imLb-tt'^it:^mmzmi^x$>t\:i r/wn y^y 

yPi73Sgii:6-S. ( 3 ) b r;ua y is?: b T;l'n ySSgJS 

5mA%a±x\ mmbLxm^^mmmb7Hb<7)M'^ 

mm:m^^X. bT;WoyB!0;<?;l';K=ifi^;P«fc 

iaaiirt- 1 o'>c~3 o'CT«-rs b i,zx 'om^-t 
hzb ^nwib -th fp^iAQ^mzm^itx'i) t b rji^a 
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[00 10] 

yw^mm^^^^m^'i^. xji#gHBa63-i23392-^i^ 

^(cfiS® LTt;^ hl^r b 3 -y J&X • x^' >f F M - 1 0 0 

Lfzy^h\yrhay:^X- a^^^ FM-3 00 (.miM 
BS®2319-^) CO J: 3 tiriftJiX^T'S^C h T/Po 

[0 0 11] yjutii. mm.m^=f-mm m^mis m 
ft6 3^) tciixtf. rh'^^i>mMtz^m<^E.'};f:ym 

mx-m^-f?). zzx\ '^^Tkmmtii. phticibs 

[0012] 3|556B^T-V^d hT/UnygSi'^l/irti, HiJC 

imsm^i i,^-m^^Ax/'t<Dmmi^x'$) ?. . h<X7c 
msmmiihT>\^aym<^mmmmi,zx-^xmm^tLX 

[0013] 5 t TfUv^ymyMi. b T/P 

n yfS«o{e3iK!iP**MS;B^<*TT'b r;Wn ygiy/p 

^(S;S&^-t-i>br;Wnyigt L.T^t«-^^?SiSrWl=a: 
ffi^^<^bT;l'n>'i?i:KS"J'ri.c:h**T'§l.. br^Un 

Zbtim(,tiX\'^t (^DS^-fb^l -ft^ ftiilJiSS 
[0014] 2|s%BBTV^p b T)Vuyf^yiV^\,Z^ bT 

<^jt*%S^. ^Jg-fbSix^^rbryl^nyliic^i-iigaS 
[0015] •HJJ§-fb$tL7tbT;Wn>'®!O^^SttJHS 

(Gpc) \,zmiii^tLX7^mmisxm^t^n^\^ 

—!f-3tiJca«!aJS (MALLS) ^figoGPC-MA 
LLS5£*«J>I.. 

[0016] *^BBTi#'^>ili>bT;l'D>'S!y;Ui, b 



[0017] \:.T)V\:iym(r>\\L^immU. bT/Po 

Lx^-^^trm^-th^it-^mi'h'o . ^v^v'^ 

y^ ^/UAr/l'T'b h\ ::f^'>m<tOy. s. 
ifiX'^ h , b Ttvu y^t it^^^mt ioaStc J: 0 

[0018] yzTivuymcr)^^mmmi. br^uo 

itTj\^^ji-it-^'mim b txmf^z t ^^x-^ s . br 
[0019] \iT}unymtm-^mtt?>:^i-:tyit<r) 
^-t^-^^^Fx-f)*). '^h-^y, ^vV'Jy. sKUb'x 

xf-;k^ ^'^Vl^-h i:mb LX^ifh Z b ipX't t . 

b Tivu ymb^i-^f y^eo^j^'f-im^mt-t^ Z b 
izx*)^ Tinz^mit-t^. 

[ 0 0 2 0 ] -^1 . b T)\^oym^(r)mmmm(Dmx'^ 
i . *i%Bj-ev^ a b Tfuu ymy^i'trmm^ ^hmzm 

M-th Z b S . b T/Pn iHj^fc^i^lsjS-^tt 

i^;><f-;l'-b;l^n-x^$riI-&, 1g-^-(feiLTbT/UayiS 

i^=5rv^^><7)•e^bl>. ^/i, br;Wo>l?^VP$rJ^fi!c$-^ 

Zii(>^-^^ib\iTJUx3ymy.)i't:mm^-thZbi> 

M'^>$'JllSix=5rV^t<50-CS)?.. 
[0021 ] *^BJ{cfflv^<i>ixS tTJUuymcoj^'f-M. 
{±, *«J1 X 1 05 -^1 X 1 07 ^^^Wh^iOKHl^Ot 

<oT'S)*iif. ^^-rtiiymm-ttzbtf^x't^. ttc, ± 

hm^h. isayi^^m9!kmm^iti'Xnhtifzis^'F&<o 
iinhmmizimx-^ ^ . ^ts. :^m^iz\.^o\iT)uu 

[0022] *%BaT'fflv%A>tLl. bryl-ayBtBHSjSJS 

fctt, mkb\jxw^^mnb-/f.b<rM-^mi&i^ 

[0023] ■imm:m\^hWmmm.b\t. 7i(.b^ 
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[0024] 2|s:^BjT'ji. mmimmt lt . > ^ y 

; r-fe hy. yi^jvx.^)^^ y ym<^^ v y 
nm^;'j^^-^y. -rh^hno^^y, 

T-fehrSh'. 2-trni;F>', N-;<f-;P-2-t:a 

vbh'n-f-5j-:7xy-l. 1 -v;t^>'^'^cO;^/^:^^ 
VJmm : •^^■r^ U -y ^' h U T 5 h'^O 

'J 5 Hi^)§iE ; T-fe h ^ b U ^ k 

\iT)vuy^<r>^^^m.mmm^^x^x\M:i^. -h., 

[0026] *^BHT'fflv^2,?I-&}§^i4»lcii(tSfiitt«- 

m^ifimmLm<. ttz. \^T;\^aymmmzML 

ymtfiVfia txmm<Dmmiiimm Lm<^j:htzi6. o a 

[0027] *«BBTb TJi^u ywmm<^P H ^mmt 
htzMzmm-thmii. hT)uoymi K)^\<^mx'hti 
\^-ttiff>mhmm^hzti}<x'^^. m<Dmmmi: 
imt^fzMz. 18-t L<imm. mtn. mm. m 

m^^)\^7i('^i^)\^&ti^ys.^^j:Wi^X'ra h yit-th x o 
izwmth. 

[0028] ±ie^oj: 0 ^b T)V'oymmmm.<r>m& 
^\m^zmmi.fzmmi.zmi.-9t^<hx.xi,. s^JtJib 

m^-thX0iZVXi:>ii\.\ 

[0029] *I^HBT-Ji. P H 3 . 5 mT(cliS$ tlfz 

\iT)vxnymw.'mmi'mL. 'd^s^x-mm-hb. 4« 
'&:mm.^zm^m:h^y^T}vuymy)Vifinhtii,. 

[0030] jg^tibT/UoyffiSKtJgJKt- , ffi 



ji?R»tcj:0br/H3yi?cossi±^?s*''<«iiss, um-h 

±.xhix^m\,zmm^tifj:^\ 
[0031] wm. mw.irh^. m^-t^wmim 
iis^t^b<^m-^mm>m^ittLxit. m^hmmm. 
xm^nvuymwmmt^wm'thm^itimt. l 
v\ w&^mm!^<r>m^ifi^\^t^r)i'uyimmm 

[0032] br;uo ymm/mm^w^ l . tiK^^x-m 
m-h^^cm'omLmmi.. ^m-th\iT)V'aym<r> 

<^m.t^^. m/iz^-th'r)vcrm^m<r)mmmz 

^Li^. mm.<r>w^imm-t^tiiz. ^ 

<om^. mm<r)m£Rv^^^txi>mi>^\'\ 
[003 3] tti. hTJvaymmm5m. 
R%i2Lt<7)}zT/uay^mmm^. yMt^Mn^-^ 
htzii>i>z.^EMt^yfV'(r)fi>m>im<7imizim.-ri> ^ t 
i,zx-:>x\zT)u\3ymy}i'im^-t?>c:ti}<x^h. z 
(DmL^-thmi'^mi. ^TJi-tiymm^mm<^\:i 

Til'Ciym^coM^^ycoWS.. b T^Uo y Ko^JH' 

fi, izTfuvjywmm. m/iz±m-thyju<m^m<^ 

4'T«ObT7l-nyiScoi!tJ:^^)»Sr«J/.|.^46t. iff 
* t < {4 3 0 X:mT-C^f oZbti^mtLW 
[00 34] 2(s:f6SH{cfflv->^>iiSbT;l'nySiSJK5« 
&%W±<7) b r;PD y i®?14^?eic7)PM:^a«i:rai:"5rV ^ 
3!?^. H#:bT;Waye?i:ffitt^^^iii:7j<i:c7)jg-^jgieK 

TfesiHtJgJKSrM^-r immxm^Ltiiir 
)u^ymm^mwii:wi^<ommizwm-^:fsm^. mm 
^cohTJuvj ym^mizwrni^itat ^irm^j: t'ti^mf 

[0035] mw^T)vnyt^t^mmm.^wk^-t^ 
:fjm<r)^. m.-^-rhm^^TJ\^oymcommi±^i:>^ 
ii7)vaymm^imsimLx'i%(>ix^ 

7'n.y^'*^<0jSM!^s br;l^oy|gS:|g®*t:JSfilLT 
A^^S2m^c^#'^>i^-g. :«.^y v^*b r;Un yit^rif 
yS?(c»t4fl-«8>g«Ek 7Kk c7)iI-&?S^tcS?fig^i-^apt^c 

[0036] mm.XWm Lfz b T;Po yi?S?ttj§?S$: 




!(5) 



mm<ohrf\^aymmm§m^mm^^ . zzx\ mm 

[00371 ;«iiiKt^br;Uoy»JSfcS5^^^jpt 

mmm^mm-tt. c:oB$fcfflv^^ii«sbT/uoy|gco 
&\:;^m(onm%T(>zmt:fjm^j: f^mf^^ti^ . 

[0038] ^^MXi^i^tLti^iT/UoymyMi. b 
Tf\^aym<om\i7iiim^:mi1rhi:ilibiZ^ i))Vif^^i^)V 

Mi. w^-^immzi^-iX'^o , hT)iuymyj\^co 

[00393 ^z::. f^Wimii. mzmmi^\,^ifi. m 
mt. ^<'yi-m. riSffi. :^yj^miz^mLxmmi-^ 

tzMzm\'^fzmmcr,&^i'pmx'^ i^nx-^^mix 
< , }zT)vx3ymy/i'(r)mm'^mmzj: *)msMm-t?> 
ztifi-^mx'h^, 

[0 04 0 3^(?)4'SJ§ixJtbr^l^nyS!y;Wi. ^<r> 

m^^izmtx. mm^izimLfz^m. mm-tt 

<mmi:mtc$m^mx'm^tL^. 
[0041] hT}i'nymy/\^(^m&M±mcmmii. 

immzit. b r;ua y^RX/mm^tifz\:: T)Vu y^ 

ikmimmcr>^^^3^m>mmz^ o i^~h^. y^iv 

y«c^H»raco?g®ob T/utJ ymy)v<7)im*^mx'h 
1.. mm. \zTJ\^uymmituKm.mLtci>cr>i: 

nymr}ucr>imm(r)i}uxbLxii. mwm^mz^h 
mm^j:m^^-^w.m. mmzx:h^:iiiy'j^. smizj: 

[0042] 

iwm\ vxT. mmiiZi. 'o^wn^mzmL<m 
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[0043] |y&#iJl 

4HF»*« 2X106 y<^)t r;po ymi- h V 

f^;PX*dr F 1 M:%-C$) I. m.-^mMizmm 
IfiM^cObryPoyir^^KSrPigLJt. dto*^ 
fR<^pH2:. INJSSTpHl. St^i^LJt. 
dcTjbr/UnyS^KttJgJKl 5 m 1 Sr 3 0m 1 (DH^jT. 
\f.y\.z7sSx. -2 0'C«g^t7t?^am:AiX7t. 14 
4t^^2feat5^>:^. 2 5-Cti^<«t/i. -eoiism. 
cOiSB*»V i^*«<!0 b r/Wo >'K>';P*Jf# ii>n:t . 
[0 0441IIMM2 

^feWltwif^v^-C, br;Payl!mKSrO. ia[»%(c 
Lrbr/Uayl!^^WiiiL)t. -g-Lt. HMCTli: 

[0 04 5] ||Sfifi?ij3 

mzmmx.iz't.rivxiy'^w.-kmm.fz. -etT.^ 

Sfe^l i:|5|«<0«f^S:lT-5y;:. 1 2i^SJJUi<7)«igi: 2 

5X:T'2l*faj^Ui<OjJ|«IS:6|lI«S0jgU:t, 

^ >6cD^*»v ^TJfiyV.i^tTit. T)Vx3 ym.y}Vim t>ti 

[0046] mm\A 

2X106 ^)vvy<r>\:. T)vu y^j^m, 

«oa*l 0 0mgS-300kgf/c m^X'3^m\& 
SmmXSmmX 2mm<7)E:^*tc<!9B^%$rt#7t. 

Sr -^tf v'^ ^/l-:^ H i}^ 1 0 2. 
mWk^31 0ms. \:.T)Vuym.m^\,ZVXl5mM% 

>,z^J:hXoliz^m^^tm^^mml.tzWL. s-ctcis^L 
iz}^-^t,zeBfmmm-Ltz, -etoM*. it**<o^ 

BJ'Srb r;wn ymy)Vifin^titi . 
[OO4 7]|IM01J5 

I^M 1 t*^v , b r;Uo ywm.ifi l *«%t'5r& 
J; d 1 NOJgll$r-^tfv';><f-/l'X7^=if Ylf 1 OM 
%T'S)l.m-&^ii$:l 33 0mg-t-?S§-li:^^, 
^6PJ4i:|§I:mc7)^f^S:fi=-?^-. ^<m^. iS:6-#:C0® 

[0 048] JtWJl 

IDSifi^lUcMv^T, \LT)Vx3y^<n,m&.<nvYi^W&k 

rtz. wmt. fm'ri>:ib^8mm*)mLtz. ^crtm 

bT;unyB!c7)^J5l?ejco^^t;(i^i^'Srj&»o5t. -r 
[0 04 9]it«^J2 

mmmix'mmuz^TJi'y^ywmmim^x. a^yx 

:^±-C8 0-CT'MI2L. if$*^l 0 0 AtCO^-vX h :7 ^ 
;PA2:#7t. fS^-vXh^-^^l-ASrbT^Wn^^isyyKo 

[0 0 50] l:fcWJ3 

HJfi^y 1 x:mk L-t b T;l/a vK^otS^KSr ^20 -Ct'^ 
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[005 1] imm4 

^i^H*«l OS»%-Cfcl.S-i?>^i&fflV^"CPI«<^)«# 

[0 0 5 2] mmme 

iss-i-tf b r/i'O ym^MzMLx . 5 0ml CO vywt 

izmmu^, tfz. immi2. 3<r>\iT/uaymmmi 
"^immAffi^TJi^^ymyji^^mmh, nmm&Ti 

Omg^50ml<7)i; >-®!M»*S6<J:^^*4' t^?!* t 

±fieiSil{:J: *)mm^iihi><7)Thh . 

[ 0 0 5 3 ] t r 7l-n y^jg^Tjai]^ 



[0054] ±iBt:«!v^. Mmj^zmmm i ~5stxjt 
igfi«j2~4 «ob T/uo ymyju<7immmsmi:n^rz. 
^(omm^m i tca^. fi^;t.{f > ^isjn o . i 

1 -C-ft^ti-Jt b T;l-o >-K^;Wc^^fff$tr!ffl^S t . 1 

BmmkX'ii 1 %<7)}tgf^-c«> 0 . 3 BmMmx'ii s % 
commmx'h o , 7 h ssaax-ji 4 %c7)jgis$t'j) 0 . 

StC 1 4 B^mX'li 1 2%<:05gg?^TS>-o7t. fiP'iss 
7Bigj^tTi 9 5%ULhcobr;UnyS?^';P*^^fft 
•CV^fc, -?-tLt:S:*LT. SlilNo. 6<Oi:t«2M2-Cl#^> 
it7t*<;l 0 Oxtm=^r^Xh<0?g»^{i. 1 BgiSfit'l 

oo%<7)i§^-c$)'9. ^-^^zmmtt:, ji-ox. im 
m imikN o . 6-8 ) xi^htifz^^T/i^n ym\m 

•^b T/un yKy;^*RiO^?S{4**T"<7)i§ftia[ig3&5®i6 
■Cav^cot^^LT, *P^B3<^jgjg:fir&-cl#4nfv:bT 
)U^3ymirfl' mm. ^®JN o . i —5 ) co^ii^PX-co 

li«Bj-c#ii,ixn:bT;un;^l8y;Wi:. *flJ|*lffife«f|SI 

[0055] 
[«11 
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[0056] |ISfiM7 

b Ttvuymyivcmmw^^ 



ix^bT/Uoyi?y;i.Sr||Sfi096 leiKi^ 'J ywm.m^m 
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5co7iimmi 5 m l izmmLtz. z<7)mmi eo-azis. 
mmmz o . 5 m i -r-omm^-^yy ^jyvLtz. 3 ^ 

[0057]Jtl2^5 

^i-^*** 2X106 rT'yU h y<?) b T/Pu ySt■^ h'J A 
5r^®*tCj§PL. 0. iaS%<^hT;Wny®!t07j<^ 

1. SCiillLfc. ^ObT;Uny®?<7)iH£^Jgl 5 
ml Sr. 6 0-C^-yy4'l'4B#iaScMt. IMJKtT 

[0058] mmms 

x'2. 5mzmiLxmBit:o. 0 4mR%izmmL, 

0. 2 fJim<7:>;<yy'yyy ^ )U^-X'bi^Ltzm. 0. 
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